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Full SAR Test Report

Applicant Name: Creative Labs Inc
Applicant Address: 1901 McCarthy Blvd., Milpitas California 94035 United States

The following samples were submitted and identified on behalf of the client as:

Sample Description ZEN Touch 2
SGS Ref LG048
Model Number DVP-FL0016

Final Hardware Version Tested | PD6390-512-00.00
Final Software Version Tested | V1.00

FCCID IBADVP-FL0O016
IC ID 2315A-DVPFL0016
Date Initial Sample Received 11-22,2010
Testing Start Date 11-30,2010
Testing End Date 12-22,2010

According to:
FCC 47CFR § 2.1093, IEEE Std C95.1-2005

IEEE1528-2003, OET Bulletin 65 Supplement C
RSS-102-2010
Comments/ Conclusion:

The configuration tested complied to the certification requirements specified in this report.

Signed for on behalf of SGS

[) W‘/T”{ Pl g2~

Project Manager Technical Manager

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
http://www.sgs.com/terms_and _conditions.htm. and, for electronic format documents to Terms and Conditions for Electronic Documents at
www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any
holder of this document is advised that information contained heron reflects the company’s findings at the time of its intervention only and within the
limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligation under the transaction documents. This document cannot be reproduced except in full, without prior
written approval of the Company.Any unauthorised alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s)
tested and such sample(s) are retained for 30 days only

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3rd Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste AT i 1 EE 889 ) 3 +14% f'lﬂ';ﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


http://www.sgs.com/terms_and
http://www.sgs.com/terms
mailto:sgs.china@sgs.com

Report No.: GSM10462185S01
Issue Date: 12-22, 2010
Page 2 of 79

Table of Contents

AN E HISTOTY . 3
1. REPOI OVEIVIEW ..ottt ettt ettt ettt sttt et e ettt sttt st e e et s e e et e e s s e eeeeeeneeeeeenee e 4
2. Test Lab Declaration 0r COMMENTS ... ... 4
3. Applicant Declaration Or COMMENTS ... ... 4
A, FUIl TEST REPOIT e 4
5. PArtial TeST RO O .. 4
6.  Measurement UNCEITAINTY ... 4
7. TeSHING ENVIFONMENT ..ottt et st sttt s s et e s s e s snsneneeneee e e 6
8. Primary TesSt Laboratory .. ... 6
9. Details Of APPIICANT ... 6
10. DetailS Of MANUFBCTUIET ......oeieiiiiiiiiiiiieiee ettt e e eeeeeeees 6
11. Other teStING LOCATIONS ...ooiiiiiiiiiiiiiiiiie ettt eeee e eeeeeees 6
12. ReferenCed DOCUMENTS. .....oiiiiiiiiiiiiiiiit ettt ettt et et e et e et e e e e e s e e e e s e eeeeeeeeseeeeeeeeeees 7
13. Primary Laboratory Accreditation DetailS .............oueiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeee e 8
14. SGS Shanghai Wireless Telecommunications lab, Personnel ...........cccciiiiiniiiiiniiinnnns 9
15. Test EQUIPMENt INFOrMAaTION .....eeiiiiiiiiiiiii ettt 10

15.1  SPEAG DA SY A e 10

15.2 The SAR Measurement SYSTEM ... 11

15.3 Isotropic E-field Probe ES3DV3 ... .. 13

15.4 SAM TWIN PREANTOM ..o 14

15.5 Device Holder for TranSMITIEIS ....ccoooooiiiieeeeeee e 15
16. Detailed TeSt RESUITS .....ceiiiiiieiiiiiiiiii ettt e e e eeees 16

16.1  Summary Of RESUILS ... 16

(Note: the worst case of 802.11b and 802.11n are both at the bottom side position, but
when we insert the earphone the bottom side of the EUT can not touch the phantom any

longer, illuminating in the following PICIUIES ... 18
16.2  MaxXimuUM RESUILS ... 18
16.3 Operation CONFIGUIALIONS ..o 18
16.4 MeasuremMent PrOCEUUIE .....cooi oo 21
16.5 Detailed TSt RESUILS ... 22
17. 1dentification Of SAMPIES .....ooeiiiiiieie et 42
18. Photographs Of EUT ...ttt ettt e e eeeeeeeeees 43
Annex A Photographs of TeSt SETUP ....oooo i 44
Annex B Tissue Simulant LiQUid..........ooooi a7
Annex C  SAR System Validation..........ooooi 48
Annex D Description of TESt POSITION ...ooooiiiiiiiii 52
Annex E  Calibration CertifiCate ... 55
Annex E.1  Probe Calibration CertifiCate ..........coooo 55
Annex E.2 DAE Calibration CertifiCate........cooooi s 66
Annex E.3 Dipole Calibration CertifiCation ...........cooooooiii e 71
SHGSM

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com

Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 fhﬂiiﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

I

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

9GS

Report No.: GSM10462185S01
Issue Date: 12-22, 2010

Page 3 of 79
Change History
Version | Change Contents Author Date
V1.0 First edition David Lee 12-8, 2010
V2.0 Revised some information according to David Lee 12-21. 2010
the FCC comment
V3.0 Add headset test points David Lee 12-22,2010
SHGSM

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd 3 Building, No. 889, Yishan Road, Shanghai, China 200233

Testing Center-GSM Laboratory

FITESi e (AT 4 55 889 F) 3 FJRE (12} 200233

t

t

(86 -21) 61402666*2736
(86 -21) 61402666*2736

f

f (86 -21)54500149  ww.cn.sgs.com
(86 -21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10462185S01
Issue Date: 12-22, 2010
Page 4 of 79

1. Report Overview

This report details the results of testing carried out on the samples listed in section 17, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in series
production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this test report is used in any configuration
other than that detailed in the test report, the manufacturer must ensure the new configuration complies with all relevant
standards and certification requirements. Any mention of SGS Shanghai Wireless Telecommunications lab or testing
done by SGS Shanghai Wireless Telecommunications lab made in connection with the distribution or use of the tested
product must be approved in writing by SGS Shanghai Wireless Telecommunications lab.

2. Test Lab Declaration or Comments
None
3. Applicant Declaration or Comments

None

4. Full Test Report

A full test report contains, within the results section, all the applicable test cases from the certification requirements of the
permanent reference documents of the listed certification bodies.

5. Partial Test Report

A partial test report contains within the results section a sub-set of all the applicable test cases from the certification
requirements of the permanent reference documents of the listed certification bodies.

6. Measurement Uncertainty

Measurements and results are all in compliance with the standards listed in section 12 of this report. All measurements
and results are recorded and maintained at the laboratory performing the tests and measurement uncertainties are taken
into account when comparing measurements to pass/ fail criteria.
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A c d e = = k
bl g
f(d,k) cxgle
. Section Tol Prob . | Div. Ci 19 Vi
Uncertainty Component - ) :
in P1528 (%) Dist. (19) ui (%) | (Veff)
Probe calibration E.2.1 6.3 N 1 1 6.3 e0
Axial isotropy E.2.2 0.5 R \/é (- Cp)ﬂ2 0.20 o0
hemispherical isotropy E.2.2 2.6 R \/é \JCo 1.06 0
Boundary effect E.2.3 0.8 R \/é 1 0.46 o0
Linearity E.2.4 0.6 R V3 1 0.35 o
System detection limit E.2.5 0.25 R J3 1 0.15 %
Readout electronics E.2.6 0.3 N 1 1 0.3 0
Response time E.2.7 0 R \/3 1 0 e0
Integration time E.2.8 2.6 R \/é 1 15 o0
RF ambient Condition —Noise E.6.1 3 R V3 1 1.73 0
RF ambient Condition - reflections E.6.1 3 R \/é 1.73 0
Probe positioning- mechanical tolerance E.6.2 15 R \/é 0.87 e0
Prob itioning- with respect to
robe postioning P E.6.3 2.9 R \/é 1 1.67 0
phantom
Max. SAR evaluation E.5.2 R \/é 1 0.58 ©
Test sample positioning E.4.2 4 N 1 3.7 9
Device holder uncertainty E.4.1 3.6 N 3.6 o0
Output power variation —SAR drift
HIPHEP 6.62 5 R NE 1 2.89 0
measurement
Phantom uncertainty 1 0
_ E.3.1 4 R J3 2.31
(shape and thickness tolerances)
Liquid conductivity 0.64 0
E.3.2 5 R \/é 1.85
- deviation from target values
Liquid conductivity 0.64 5
E.3.2 4 N 1 2.56
- measurement uncertainty
Liquid permittivit 0.6 e0
quid p y E33 5 R V3 1.73
- deviation from target values
Liquid permittivit 0.6 5
qauiap Y E.3.3 4 N 1 2.40
- measurement uncertainty
Combined standard uncertainty RSS 10.71 430
Expanded uncertainty
K=2 21.43
(95% CONFIDENCE INTERVAL)
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7. Testing Environment
Normal Temperature +20to +24 °C
Relative Humidity 35 to 60 %
8. Primary Test Laboratory
Name: Wireless Telecommunications Laboratory
SGS-CSTC Standards Technical Services(Shanghai) Co., Ltd
Address: 9F, 3" Building, No0.889, Yishan Rd, Xuhui District, Shanghai,
China 200233
Telephone: +86 (0) 21 6140 2666
Fax: +86 (0) 21 5450 0149
Internet: http://www.cn.sgs.com
Contact: Mr. Peter Xue
Email: peter.xue@sgs.com
9. Details of Applicant
Name: Creative Labs Inc
Address: 1901 McCarthy Blvd., Milpitas California 94035 United States
Telephone: 408-205-6600
Fax 408-428-6611
Contact: Thinh Bui
Email: Tbui@creativelabs.com
10. Details of Manufacturer
Name: Creative Technology Ltd.
31, International Business Park, Creative Resource Singapore
Address:
609921
Telephone: +65 6895 4490
Fax +65 6895 4483
Contact: Tan Keng Wah
Email: Kwtan@ctl.creative.com
11. Other testing Locations
Name: Not Required
Address: --
Telephone: --
Contact: --
Fax --
Email: --
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12. Referenced Documents
The Equipment under Test (EUT) has been tested at SGS’s (own or subcontracted) laboratories according to

FCC 47CFR § 2.1093, IEEE Std C95.1-2005, IEEE1528-2003, OET Bulletin 65 Supplement C,RSS-102

The following table summarizes the specific reference documents such as harmonized standards or test
specifications which were used for testing as SGS’s (own or subcontracted) laboratories.

Identity Document Title Version
EESQAJCFR § Radiofrequency radiation exposure evaluation: portable devices 2001
IEEE Std IEEE Standard for Safety Levels with Respect to Human Exposure to 2005
C95.1-2005

Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
IEEE1528-2003  |Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: |2003
Measurement Techniques

OET Bulletin 65  |Additional Information for Evaluating Compliance of Mobile and Portable Devices with

Supplement C FCC Limits for Human Exposure to Radiofrequency Emissions 2001

Radio Frequency (RF) Exposure Compliance of Radio communication Apparatus (All

Frequency Bands) 2010

RSS-102

Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
KDB 447498 D01 Bolici -
olicies

KDB 248227 D01 [SAR Measurement Procedures for 802.11a/b/g Transmitters -

KDB 616217 D03 |SAR Evaluation Considerations for Laptop/Notebook/Netbook and Tablet Computers

Uncontrolled Environment
Human Exposure .
General Population

1.60 W/kg

Spatial Peak SAR
(averaged over a mass of 19)

Table 12-1 RF Exposure Limits
Notes:

Uncontrolled environments are defined as locations where there is potential exposure of individuals who have no
knowledge or control of their potential exposure.
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13. Primary Laboratory Accreditation Details

China Mational Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE

(No. CNAS L0599 )

China National Avcreditation Service for Confarmity Assevoment has aecrodied

SGS-CSTC Standards Technical Services { Shanghai) Co., Lid.
Testing Center
| DOF., o3 Bullding, Okl bidustry City,
Mo BES, Yishon Rosd, Shanchni, Ching

te ISOAEC 17025.2005 General Requirements for the Competence of
Testing and Calibration Laboratories{CNAS-CL0T Accreditation Criteria
for the Competerice of Tesiing and Calibration Laboratories) for the
competence i the fleld of tevring.

The scope of acoreditation i deteiled in the anacked schedule bearing the vavme
accredifation nunrber a5 above. The schedule forme an Integral port of ohis
L'ﬂ!ﬂilr]‘r.

Date of sue: J008-08-31

Date of Expiry, 2011 -07-29 a”"
Diste of Intial Accrditaton, 3003-08-01 ’[

Sigoed on behabl of Chins SMetivsal Aceredlmion Service
LETR DT LR TR TEES T e )

Chme Soimesl deomipsess fervere foo dopismey Asmeneslil i) w ossthwuss By Cprofusmss sl SoorrssEss
AimiEE Uk Bl U Feaphi'c lagatios H Ol rd Pl 40 b6 i U d T BIDWOERNEE balPi BT Sralia s e B
VA b i o ol o i b | e | o) il i 6 it D i Wi 1 i W g i i & P et 1 A MR il
Vg wh i dm dodn Py | mllmm  pasy e verabilig Ve 4 st a0l fd i el Bl g i e s mag e § RT) A MR
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14. SGS Shanghai Wireless Telecommunications lab, Personnel

SGS Wireless Shanghai Project Management Team and list of approved Testers for SGS Wireless Shanghai.

Surname Forename Initials
CAl CAl CAICAI
Xue Peter PETERXUE
Xu Anya ANYA

Ni Lemon LEMONNI
Tao Kevin KEVINTAO
Wang Lawrence LAWRENCE
Zhang Sean SEANZH
Ruan Roger ROGER
Zhang Zenger ZENGER
Tang Eva EVATANG
Ho James JAMESHO
Tang Kenny KENNY
Hailiang Cai HAILIANG
Nie Neo Neo

Gong Tina Tina

Nie Marina Marina

Xu Jesse Jesse
Wang Willam Willam

Lee David David

Liu Magi Magi

Version 2010-09-20
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15.1 SPEAG DASY4

Test Platform SPEAG DASY4 Professional
Location SGS SH Lab #8
Manufacture SPEAG

SAR Test System (Frequency range 300MHz-3GHz)
Description 835, 900, 1800, 1900, 2000, 2450 frequency band

HAC Extension

DASY4: V4.7 Build 80
Software Reference .

SEMCAD: V1.8 Build 186
Hardware Reference

; . . . Due date of
Equipment Model Serial Number Calibration Date o
calibration
Robot RX90L F03/5V32A1/A01 n/a n/a
Phantom SAM 12 TP-1283 n/a n/a
E-Field Probe EX3DV4 3661 2009-12-30 2010-12-29
Validation Kits D2450V2 735 2010-06-17 2011-06-16
Agilent Network Analyzer E5071B MY42100549 2010-11-24 2011-11-23
RF Bi-Directional Coupler ZABDC20-252H n/a 2010-05-21 2011-05-20
Agilent Signal Generator E4438C 14438CAT0O-19719 | 2010-11-01 2011-10-31
Mini-Circuits Preamplifier ZHL-42 D041905 2010-11-01 2011-10-31
Agilent Power Meter E4416A GB41292095 2010-11-01 2011-10-31
Agilent Power Sensor 8481H MY41091234 2010-11-01 2011-10-31
R&S Power Sensor NRP-7292 100025 2010-04-13 2011-04-12
R&S Universal Radio CMU200 103633 2010-11-01 2011-10-31
Communication Tester
SHGSM
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15.2 The SAR Measurement System
A photograph of the SAR measurement System is given in Fig. 15-1.

This SAR Measurement System uses a Computer-controlled 3-D stepper motor system (Speag Dasy 4 professional
system). A Model ES3DV3 3088 E-field probe is used to determine the internal electric fields. The SAR can be
obtained from the equation SAR= o (|Ei|2)/ p where o and p are the conductivity and mass density of the
tissue-simulant.

The DASY4 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Stabile RX family) with controller, teach pendant and software. An arm
extension is for accommodation the data acquisition electronics (DAE).

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. The
probe is equipped with an optical surface detector system.

Data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion, offset
measurements, mechanical surface detection, collision detection, etc. The unit is battery powered with standard or
rechargeable batteries. The signal is optically transmitted to the EOC.

The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for the
digital communication to DAE and for the analog signal from the optical surface detection. The EOC is connected to
the measurement server.

® wmale C o] Baw PC

o :
o)
O =—Y

Bhgnalamgs B e Opic i Lyt SO0
A
| Aok o LW T e
it 4| DASY4
= T
Lightlsan
| robot
— b—"1  contrcler
| | [CSTMB-tupe
o | ‘ [CSTME-type)
Tadsh Pasdami .
Fig. 15-1 SAR System Configuration
U The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the

robot operation and fast movement interrupts.
U A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

U A computer operating Windows 2000.
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U DASY4 software.

U Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.
U The SAM twin phantom enabling testing left-hand, right-hand and BodyWorn usage.

U The device holder for handheld mobile phones.

U Tissue simulating liquid mixed according to the given recipes.

U Validation dipole kits allowing to validating the proper functioning of the system
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15.3 Isotropic E-field Probe ES3DV3

Construction

Calibration

Frequency
Directivity
Dynamic Range

Dimensions

Application

Fig. 15-2 E-field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL 900 and HSL 1810
Additional CF for other liquids and frequencies upon request

10 MHz to 4 GHz; Linearity: + 0.2 dB (30 MHz to 4 GHz)

1+ 0.2 dB in HSL (rotation around probe axis)
1 0.3 dB in tissue material (rotation normal to probe axis)

5 pyW/g to > 100 mW/g; Linearity: £ 0.2 dB

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

SHGSM
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154 SAM Twin Phantom

Fig. 15-3 SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with 2mm shell thickness (except the ear region where shell
thickness increases to 6mm). It has three measurement areas:

* Left hand
* Right hand
* Flat phantom

A white cover is provided to tap the phantom during off-periods to prevent water evaporation and changes in the
liquid parameters. Free space scans of devices on the cover are possible.

On the phantom top, three reference markers are provided to identify the phantom position with respect to the robot.

Phantom specification:

Description The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-2003, CENELEC 50361 and IEC 62209. It enables the
dosimetric evaluation of left and right hand phone usage as well as body mounted usage at the
flat phantom region. A cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom positions and measurement grids
by teaching three points with the robot.

Shell Thickness 2+0.2mm, Center ear point: 6+0.2mm
Filling Volume Approx.25 liters
Dimensions Length: 2000mm, Width: 500mm, Height: 850mm
SHGSM
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15.5 Device Holder for Transmitters

Fig. 15-4 Device Holder for Transmitters

The SAR in the phantom is approximately inversely proportional to the square of the distance between the source
and the liquid surface. For a source in 5mm distance, a positioning uncertainty of +0.5mm would produce a SAR
uncertainty of £20%. An accurate device positioning is therefore crucial for accurate and repeatable measurements.
The positions, in which the devices must be measured, are defined by the standards.

The DASY device holder is designed to cope with different positions given in the standard. It has two scales for the
device rotation (with respect to the body axis) and the device inclination (with respect to the line between the ear
reference points). The rotation centers for both scales are the ear reference point (ERP). Thus the device needs no
repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material having the following dielectric parameters:
relative permittivity "=3 and loss tangent _=0.02. The amount of dielectric material has been reduced in the closest
vicinity of the device, since measurements have suggested that the influence of the clamp on the test results could
thus be lowered.
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16. Detailed Test Results

16.1 Summary of Results

16.1.1 Measurement of RF conducted Power

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd

Testing Center-GSM Laboratory

Report No.: GSM10462185S01
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Unit:dBm

Mode

WLAN

Band

Data rate

Channel

Peak
power

802.11b

1Mbps

17.52

16.72

11

16.65

802.11g

6Mbps

21.08

21.74

11

21.70

802.11n

6.5Mbps

21.57

21.48

11

21.34

Mode

WLAN

Band

Data rate

Channel

Average
power

802.11b

1Mbps

15.85

15.49

11

15.72

802.11g

6Mbps

14.79

15.50

11

14.22

802.11n

6.5Mbps

14.85

15.11

11

14.62
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16.1.2 Measurement of SAR average value

R 1g (W/k
Averaged SAR over 1g (W/kg) SAR
EUT . . limit .
. Vi
Band . Mode Test Configuration CHL CHG CH11 1g erdict
(Wikg))
2412MHz | 2437MHz | 2462MHz
Rear of E!JT facing phantom _ 0.129 _ 16 Passed
with headset
Rear of EUT facing phantom -- 0.313 -- 1.6 Passed
Front of EUT facing phantom -- 0.739 -- 1.6 Passed
802.11b Top of EUT facing phantom - 0.031 - 1.6 Passed
WLAN Body ; foc
worn Bottom of EUT facing 0.679 0.964 1.05 16 | Passed
phantom
Right of EUT facing phantom -- 0.143 -- 1.6 Passed
Left of EUT facing phantom -- 0.108 -- 1.6 Passed
Worst case of|  Bottom of EUT facing
802.11b for phantom -- -- 0.955 1.6 Passed
R 1g (W/k
Averaged SAR over 1g (W/kg) SAR
EUT . . limit .
. Vi
Band . Mode Test Configuration CHL CHG CH11 1g erdict
(Wikg))
2412MHz | 2437MHz | 2462MHz
Rear of E!JT facing phantom B 0172 _ 16 Passed
with headset
Rear of EUT facing phantom -- 0.352 -- 1.6 Passed
Front of EUT facing phantom -- 0.277 -- 1.6 Passed
WLAN Body 802.11n Top of EUT facing phantom -- 0.022 -- 1.6 Passed
Worn
Bottom of EUT facing 0.372 0.469 0.501 1.6 | Passed
phantom
Right of EUT facing phantom -- 0.068 -- 1.6 Passed
Left of EUT facing phantom -- 0.067 -- 1.6 Passed
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(Note : the worst case of 802.11b and 802.11n are both at the bottom side position, but when we insert the earphone
the bottom side of the EUT can not touch the phantom any longer, illuminating in the following pictures .

Without earphone

with earphone
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As the pictures show if we check the earphone mode in the bottom side the distance between the EUT and the

phantom will be 20mm longer, that would make the SAR value very low, so we pick another side (the rear side) to

check the earphone.)

16.2

Maximum Results

The maximum measured SAR values for Head configuration and BodyWorn configuration are given in section

16.2.1.

16.2.1 BodyWorn Configuration

SAR,
E Conducte Averaged Power SAR
requenc \" . A .
E? § Y EUT Position d Power i Drift limit | verdict
an over
(dBm) . @) | (Wikg)
(W/kg)
802.11b Bottom of EUT facing phantom/High 15.72 1.05 -0.144 1.6 Passed
802.11n Bottom of EUT facing phantom/High 14.62 0.501 0.065 1.6 Passed

16.2.2 Maximum Drift

‘ Maximum Drift during measurement ‘ 0.307 ‘
16.2.3 Measurement Uncertainty
‘ Extended Uncertainty (k=2) 95% ‘ 21.43% ‘

16.3

Operation Configurations

The EUT is measured using chipset based test mode software to ensure the results are consistent and reliable.

The tests are performed in the 802.11b/g/n mode.

1. The 802.11b/n mode is tested at 1,6,11 channels.

2. The 802.11g mode is checked at worst case of 802.11b mode.

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd
Testing Center-GSM Laboratory
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4. Test reduction has been adopted according to conducted output power and produced SAR level:

Low and High channel SAR are optional if SAR value produced in the middle channel is 3dB lower than the applicable

SAR limit;

5. The (max. cube) labeling indicates that during the grid scanning an additional peak was found which within 2dB of

the highest peak

6. The Bluetooth power of the device is much lower than the reference 60/f(GHz),so the SAR evaluation is not required

for Bluetooth.

7. Test positions of EUT (the distance between the EUT and the phantom is Omm for all the six sides)

Probe
Flat Phantom
i Tissue
Side 1 <+ Liquid
\ 4
L 4
\ Distance
o DUT
Position 1
Probe
Flat Phantom
i Tissue
Side 3 TNH:\/\/\/\/ Tissu
\ 4
LI
Distance
Position 3 buT

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd

Testing Center-GSM Laboratory

3 Building, No. 889, Yishan Road, Shanghai, China 200233 t
Fliste A AT i 1 EE 889 ) 3 142 Flﬂ’;ﬂ: 200233 t

Probe

Side 2

Flat Phantom

/

Tissue
<1 Liquid
\ 4

\l‘_|\

Position 2

Probe

Side 4

Flat Phantom

Tissue

— Liquid
\ 4

7}
Distance

DUT

T

Position 4

(86 -21) 61402666*2736 f
(86 -21) 61402666*2736  f

(86 -21) 54500149
(86 -21) 54500149

LI
Distance

DUT
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Probe
Flat Phantom
- Tissue
v Liauid
L) .
Distance
o
o DUT
Position 6
Side 3 (P3)

0\

Probe
Flat Phantom
Side 5 -« Tissue
v Liauid
7y
o Distance
\
DUT
Position 5
Side 1 (P1)
Side 5 (P5)
Side 2 (P2)

\\ Side 6 (P6)

Side 4 (P4)
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16.4 Measurement procedure

Step 1: Power reference measurement

The SAR measurement was taken at a selected spatial reference point to monitor power variations during testing.
This fixed location point was measured and used as a reference value.

Step 2: Area scan

The SAR distribution at the exposed side of the head was measured at a distance of 4mm from the inner surface of
the shell. The area covered the entire dimension of the head and the horizontal grid spacing was 15mm*15mm or
10mm*10mm.Based on the area scan data, the area of the maximum absorption was determined by spline
interpolation.

Step 3: Zoom scan

Around this point, a volume of 30mm*30mm*30mm (fine resolution volume scan, zoom scan) was assessed by
measuring 7*7*7 points. On this basis of this data set, the spatial peak SAR value was evaluated with the following
procedure:

The data at the surface was extrapolated, since the center of the dipoles is 2.0mm away from the tip of the probe and
the distance between the surface and the lowest measuring point is 1.2mm. (This can be variable. Refer to the probe
specification) the extrapolation was based on a least square algorithm. A polynomial of the fourth order was
calculated through the points in z-axes. This polynomial was then used to evaluate the points between the surface
and the probe tip. The maximum interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1g or 10g) were computed using the 3D-Spline
interpolation algorithm. The volume was integrated with the trapezoidal algorithm. One thousand points (10*10*10)
were interpolated to calculate the average. All neighboring volumes were evaluated until no neighboring volume with
a higher average value was found.

Step 4: Power reference measurement (drift)

The SAR value at the same location as in step 1 was again measured. (If the value changed by more than 5%, the
evaluation should be done repeatedly)
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Detailed Test Results
16.5.1 802.11b- BackSide-Middle-with headset

Date/Time: 2010-12-22 17:58:55

Test Laboratory: SGS-GSM
LG048 802.11b Back Side with Headset Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.9; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.143 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.41 V/m; Power Drift =-0.209 dB

Peak SAR (extrapolated) = 0.259 W/kg

SAR(1 g) = 0.129 mW/g; SAR(10 g) = 0.068 mW/g

Maximum value of SAR (measured) = 0.139 mW/g

dbB
0.000

-4.96

-9.92

-14.9

-19.8

-24.8

0dB =0.139mW/g
SHGSM
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16.5.2802.11b- BackSide-Middle

Date/Time: 2010-11-30 12:18:44

Test Laboratory: SGS-GSM
LG048 802.11b Back Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.456 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.45 V/m; Power Drift = 0.105 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.313 mW/g; SAR(10 g) = 0.142 mW/g

Maximum value of SAR (measured) = 0.405 mW/g

dB
0.000

-7.00
-14.0
-21.0

-28.0

-35.0

0 dB = 0.405mW/g
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16.5.3802.11b-FrontSide-Middle

Date/Time: 2010-11-30 13:24:00

Test Laboratory: SGS-GSM
LG048 802.11b Front Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.760 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.99 V/m; Power Drift =-0.011 dB

Peak SAR (extrapolated) = 2.15 W/kg

SAR(1 g) = 0.739 mW/g; SAR(10 g) = 0.299 mW(/g

Maximum value of SAR (measured) = 0.867 mW/g

dB
0.000

-h.28

-10.6

-15.8

-21.1

-26.4

0dB = 0.867mW/g
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16.5.4 802.11b-TopSide-Middle

Date/Time: 2010-11-30 15:05:04

Test Laboratory: SGS-GSM
LG048 802.11b Top Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.050 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.51 V/m; Power Drift =-0.243 dB

Peak SAR (extrapolated) = 0.057 W/kg

SAR(1 g) = 0.031 mW/g; SAR(10 g) = 0.014 mW/g

Maximum value of SAR (measured) = 0.037 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0dB = 0.037mW/g
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16.5.5 802.11b-BottomSide-Middle

Date/Time: 2010-11-30 17:22:17

Test Laboratory: SGS-GSM
LG048 802.11b Bottom Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.17 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.6 V/m; Power Drift = 0.262 dB

Peak SAR (extrapolated) = 2.06 W/kg

SAR(1 g) = 0.964 mW/g; SAR(10 g) = 0.422 mW/g

Maximum value of SAR (measured) = 1.11 mW/g

dB
0.000

-h.74

-11.5

-17.2

-23.0

-28.7

0dB =1.11mW/g

SHGSM

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Pl ML drilPE 889 ) 3 fay Flﬂ’;ﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10462185S01

Issue Date: 12-22, 2010
Page 27 of 79

16.5.6 802.11b-RightSide-Middle

Date/Time: 2010-11-30 14:24:29

Test Laboratory: SGS-GSM
LG048 802.11b Right Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.196 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.27 V/m; Power Drift = 0.169 dB

Peak SAR (extrapolated) = 0.379 W/kg

SAR(1 g) = 0.143 mW/g; SAR(10 g) = 0.060 mW/g

Maximum value of SAR (measured) = 0.177 mW/g

db
0.000

-6.76

-13.5

-20.3

-27.0

-33.8

0dB =0.177mW/g
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16.5.7 802.11b-LeftSide-Middle

Date/Time: 2010-11-30 13:56:30

Test Laboratory: SGS-GSM
LG048 802.11b Left Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.128 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.25 V/m; Power Drift =-0.045 dB

Peak SAR (extrapolated) = 0.211 W/kg

SAR(1 g) = 0.108 mW/g; SAR(10 g) = 0.052 mW/g

Maximum value of SAR (measured) = 0.124 mW/g

dB
0.000

-h.58

-11.2

-16.7

-22.3

-27.9

0dB =0.124mW/g
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16.5.8 802.11b-BottomSide-High

Date/Time: 2010-11-30 20:48:43

Test Laboratory: SGS-GSM
LG048 802.11b Bottom Side High
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.06 mho/m; & = 51.6; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.56 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.3 V/m; Power Drift =-0.144 dB

Peak SAR (extrapolated) = 2.21 W/kg

SAR(1 g) = 1.05 mW/g; SAR(10 g) = 0.457 mW/g

Maximum value of SAR (measured) = 1.22 mW/g

dB
0.000

-6.16

-12.3

-18.5

-24.6

-30.8

0dB =1.22mW/g
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16.5.9 802.11b-BottomSide-Low

Date/Time: 2010-11-30 20:19:59

Test Laboratory: SGS-GSM
LG048 802.11b Bottom Side Low
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.93 mho/m; & =52.2; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Low/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.990 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.3 V/m; Power Drift =-0.295 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.679 mW/g; SAR(10 g) = 0.301 mW/g

Maximum value of SAR (measured) = 0.784 mW/g

dB
— 0.000

—-5.64

-11.3

-16.9

-22.6

-28.2

0dB = 0.784mW/g
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16.5.10 802.11g-BottomSide-High

Date/Time: 2010-11-30 21:13:32

Test Laboratory: SGS-GSM
LG048 802.11g Bottom Side High
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.06 mho/m; & = 51.6; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 23.0 V/m; Power Drift =-0.059 dB

Peak SAR (extrapolated) = 2.51 W/kg

SAR(1 g) = 0.955 mW/g; SAR(10 g) = 0.375 mW/g

Maximum value of SAR (measured) = 1.12 mW/g

dB
— 0.000

—-7.94

-15.9

-23.8

-31.8

-39.7

0dB =1.12mW/g
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16.5.11802.11n- BackSide-Middle-with headset

Date/Time: 2010-12-22 18:50:38

Test Laboratory: SGS-GSM
LG048 802.11n Back Side with Headset Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.9; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.176 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.37 V/m; Power Drift = 0.276 dB

Peak SAR (extrapolated) = 0.372 W/kg

SAR(1 g) = 0.172 mW/g; SAR(10 g) = 0.087 mW/g

Maximum value of SAR (measured) = 0.187 mW/g

dB
0.000

-6.04

-121

-181

-24.2

-30.2

0dB =0.187mW/g
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16.5.12802.11n- BackSide-Middle

Date/Time: 2010-11-30 23:26:14

Test Laboratory: SGS-GSM
LG048 802.11n Back Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.591 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.20 V/m; Power Drift = 0.097 dB

Peak SAR (extrapolated) = 0.883 W/kg

SAR(1 g) = 0.352 mW/g; SAR(10 g) = 0.161 mW/g

Maximum value of SAR (measured) = 0.433 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.433mW/g
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16.5.13 802.11n-FrontSide-Middle

Date/Time: 2010-11-30 23:55:38

Test Laboratory: SGS-GSM
LG048 802.11n Front Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid 2/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.339 mW/g

Mid 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.79 V/m; Power Drift = 0.064 dB

Peak SAR (extrapolated) = 0.766 W/kg

SAR(1 g) = 0.277 mW/g; SAR(10 g) = 0.109 mW/g

Maximum value of SAR (measured) = 0.332 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0dB =0.332mW/g
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16.5.14 802.11n-TopSide-Middle

Date/Time: 2010-11-30 22:59:26

Test Laboratory: SGS-GSM
LG048 802.11n Top Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.021 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.83 V/m; Power Drift = 0.160 dB

Peak SAR (extrapolated) = 0.119 W/kg

SAR(1 g) = 0.022 mW/g; SAR(10 g) = 0.00488 mW/g

Maximum value of SAR (measured) = 0.019 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0dB =0.019mW/g
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16.5.15 802.11n-BottomSide-Middle

Date/Time: 2010-11-30 21:47:28

Test Laboratory: SGS-GSM
LG048 802.11n Bottom Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.585 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.7 V/m; Power Drift = 0.221 dB

Peak SAR (extrapolated) = 0.979 W/kg

SAR(1 g) = 0.469 mW/g; SAR(10 g) = 0.206 mW/g

Maximum value of SAR (measured) = 0.543 mW/g

dB
0.000

-h.64

-11.7

-17.5

-23.4

-29.2

0 dB = 0.543mW/g
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16.5.16 802.11n-RightSide-Middle

Date/Time: 2010-11-30 22:36:58

Test Laboratory: SGS-GSM
LG048 802.11n Right Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.073 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.10 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 0.132 W/kg

SAR(1 g) = 0.068 mW/g; SAR(10 g) = 0.029 mW/g

Maximum value of SAR (measured) = 0.081 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0
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0dB =0.081mW/g

SHGSM

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Pl ML drilPE 889 ) 3 fay Flﬂ’;ﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10462185S01

Issue Date: 12-22, 2010
Page 39 of 79

16.5.17 802.11n-LeftSide-Middle

Date/Time: 2010-11-30 22:14:17

Test Laboratory: SGS-GSM
LG048 802.11n Left Side Middle
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; & = 51.8; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Mid/Area Scan (51x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.107 mW/g

Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.90 V/m; Power Drift = 0.307 dB

Peak SAR (extrapolated) = 0.161 W/kg

SAR(1 g) = 0.067 mW/g; SAR(10 g) = 0.025 mW/g

Maximum value of SAR (measured) = 0.083 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.083mW/g
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16.5.18 802.11n-BottomSide-High

Date/Time: 2010-12-1 8:21:08

Test Laboratory: SGS-GSM
LG048 802.11n Bottom Side High
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.06 mho/m; & = 51.6; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.553 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.4 V/m; Power Drift = 0.065 dB

Peak SAR (extrapolated) = 1.06 W/kg

SAR(1 g) = 0.501 mW/g; SAR(10 g) = 0.217 mW/g

Maximum value of SAR (measured) = 0.582 mW/g

dB
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16.5.19 802.11n-BottomSide-Low

Date/Time: 2010-12-1 8:50:16

Test Laboratory: SGS-GSM
LG048 802.11n Bottom Side Low
DUT: LG048; Type: WiFi; Serial: LGO48AA01
Communication System: WiFi(2450); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.93 mho/m; & =52.2; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Low/Area Scan (51x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.456 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.1 V/m; Power Drift = 0.145 dB

Peak SAR (extrapolated) = 0.788 W/kg

SAR(1 g) = 0.372 mW/g; SAR(10 g) = 0.163 mW/g

Maximum value of SAR (measured) = 0.430 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0
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0 dB = 0.430mW/g
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17. Identification of Samples

Product Name

ZEN Touch 2

Marketing Name

DVP-FL0016

Final Hardware Version

PD6390-512-00.00

Final Software Version

V1.00

Product Definition

Production Unit

Normal Voltage 3.70V

High Voltage 4.26V

Low Voltage 3.15v

Antenna Type Inner antenna

Device Type Portable

Limit Type General Population/Uncontrolled

WLAN Frequency Bands 802.11b TX/Rx: 2.412~2.472GHz
802.11g TX/Rx: 2.412~2.472GHz
802.11n TX/RX: 2.412~2.472GHz

Reference Number AAO01

IMEI --

Date of receipt 11-22,2010

Date of Testing Start 11-30,2010

Date of Testing End 12-22,2010

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd

Testing Center-GSM Laboratory

3 Building, No. 889, Yishan Road, Shanghai, China 200233
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18. Photographs of EUT

Fig.18-1 Front View

am g = = it S & = @gh

uu:ﬂlT.t = «00ks & v 208k .

Fig.18-2 Back View

Fig.18-3 headset View
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Annex A Photographs of Test Setup

P ¥

Fig.A-1 Photograph of the SAR measurement System

2450 MHE

Fig.A-2 Photograph of the Tissue Simulant
Liquid depth 15cm for Body Worn
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Fig.A-3a Photograph of Back side of the EUT status

Fig.A-3b Photograph of Front side of the EUT status

Fig.A-3c Photograph of Left side of the EUT status
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Fig.A-3d Photograph of Right side of the EUT status

Y

Fig.A-3e Photograph of Top side of the EUT status

Fig.A-3f Photograph of Bottom side of the EUT status
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Fig.A-3g Photograph of Back side of the EUT status with headset

Annex B Tissue Simulant Liquid

Annex B.1 Recipes for Tissue Simulant Liquid

The bellowing tables give the recipes for tissue simulating liquids to be used in different frequency bands.

Frequency (MHz) 835 900 1800-2000 2450
Tissue Type Head Body Head | Body Head | Body Head Body
Ingredient (% by weight)
Water 40.30 50.75 40.30 50.75 55.24 70.17 62.7 73.26
Salt (NaCl) 1.38 0.94 1.38 0.94 0.31 0.39 0.5 0.04
Sucrose 57.90 48.21 57.90 48.21 0 0 0 0
HEC 0.24 0 0.24 0 0 0 0 0
Bactericide 0.18 0.10 0.10 0.10 0 0 0 0
DGBE 0 0 0 0 44.45 29.44 36.8 26.7
Measurement dielectric parameters
Dielectric Constant 41.9 55.0 41.1 54.5 39.2 53.2 39.8 52.5
Conductivity (S/m) 0.93 0.97 1.04 1.06 1.45 1.59 1.88 1.78
Target values
Dielectric Constant 41.5 55.2 41.5 55.0 40.0 53.3 39.2 52.7
Conductivity (S/m) 0.90 0.97 0.97 1.05 1.40 1.52 1.80 1.95
Salt: 99"% Pure Sodium Chloride Sucrose: 98"% Pure Sucrose
Water: De-ionized, 16 MW resigtivity HEC: Hydroxyethyl Celulose
DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Table B-1 Recipe of Tissue Simulat Liquid
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Annex B.2 Measurement for Tissue Simulant Liquid
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The dielectric properties for this Tissue Simulant Liquids were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction with Agilent E5071B Network Analyzer
(300 KHz-8500 MHz). The Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR measurement given
in this report. The temperature variation of the Tissue Simulant Liquids was 22+2°C.

Frequency . _ Permittivity Conductivity
Tissue Type Limit/Measured Temp (°C)
(MHz) )] (0)
o 52.745% 1.95%5% 222
Recommended Limit
(50.07~55.34) (1.85~2.05)
2450 Body
Measured, 11-30,2010 51.6 2.01 215
Measured, 12-22,2010 51.9 1.98 224

Table B-2 Measurement result of Tissue electric parameters

Annex C SAR System Validation

The microwave circuit arrangement for system verification is sketched in Fig. C-1. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 10% from the target
SAR values. These tests were done at 835&1900MHz. The tests were conducted on the same
days as the measurement of the EUT. The obtained results from the system accuracy verification
are displayed in the table C-1 (A power level of 250mw was input to the dipole antenna). During
the tests, the ambient temperature of the laboratory was in the range 22°C, the relative humidity
was in the range 60% and the liquid depth above the ear reference points was above 15 cm in all
the cases. It is seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values.
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Fig. C-1 the microwave circuit arrangement used for SAR system verification

Agilent E4438C Signal Generator

Mini-Circuit ZHL-42 Preamplifier

Mini-Circuit VLF-2500+ Low Pass Filter
Mini-Circuits ZABDC20-252H-N+ Bi-DIR Coupling

PM1. Power Sensor NRP-Z92
PM2. Agilent Model E4416A Power Meter
PM3. Power Sensor NRP-Z92

Validation | Frequency Tissue Limit/Measurement
Kit (MHz) Type Condition Recommended/Measured 19
Nomalized to ImW ((for nominal . 53.6+£10%
Recommended Limit
Head TSL parameters) (48.24-58.96)
Nomalized to 1W(for nominal 528
Head TSL parameters) '
D2450v2 2450 Body -
250mW input power Measured, 11-30, 2010 13.2
Nomalized to 1W(for nominal 528
Head TSL parameters) '
250mW input power Measured, 12-22, 2010 13.2
Table C-1 SAR System Validation Result
SHGSM
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System Validation for 2450MHz-Body
Date/Time: 2010-11-30 9:46:03

Test Laboratory: SGS-GSM
System Performance Check at 2450MHz
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:735
Communication System: CW,; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2450 MHz; o = 2.01 mho/m; & = 51.6; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.9 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 81.0 V/m; Power Drift = 0.090 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 5.97 mW/g

Maximum value of SAR (measured) = 15.3 mW/g

dB
0.000

-4.52

-9.04

-13.6

-18.1

-22.6

0dB =15.3mW/g
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System Validation for 2450MHz-Body-2

Date/Time: 2010-12-22 15:05:25

Test Laboratory: SGS-GSM
System Performance Check at 2450MHz
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:735
Communication System: CW,; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2450 MHz; o = 1.98 mho/m; & = 51.9; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.34, 7.34, 7.34); Calibrated: 2009-12-30

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn910; Calibrated: 2010-10-4

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.4 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 51.7 V/m; Power Drift =-0.021 dB

Peak SAR (extrapolated) = 28.1 W/kg

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6.02 mW/g

Maximum value of SAR (measured) = 15.1 mW/g

dbB
0.000

-4.38

-8.76

-13.1

-17.5

-21.9

0dB =15.1mW/g
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Annex D Description of Test Position

Annex D.1 SAM Phantom Shape

LE

Figure D-1 front, back, and side views of SAM (model for the phantom shell). Full-head model is for illustration
purposes only-procedures in this recommended practice are intended primarily for the phantom setup of Figure D-2.

Note: The center strip including the nose region has a different thickness tolerance.

80-100 mm

Figure D-2 Sagittally bisected phantom with extended perimeter (shown placed on its side as used for SAR

measurements)

M referance point

: enirance to ear ¢anal
Figure D-3 Close-up side view of phantom
showing the ear region, N-F and B-M lines,

Figure D-4 Side view of the phantom showing
relevant markings and seven cross-sectional

and seven cross-sectional plane locations plane locations
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Annex D.2 EUT constructions
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Figure D-5a Handset vertical and

horizontal reference lines-“fixed case”

Annex D.3
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Figure D-5b Handset vertical and

horizontal reference lines-“clam-shell case”

Definition of the “cheek” position

a) Position the device with the vertical centre line of the body of the device and the horizontal line
crossing the centre of the ear piece in a plane parallel to the sagittal plane of the phantom (“initial
position” see Figure 1-7). While maintaining the device in this plane, align the vertical centre line
with the reference plane containing the three ear and mouth reference points (M, RE and LE) and
align the centre of the ear piece with the line RE-LE;

b) Translate the mobile phone box towards the phantom with the ear piece aligned with the line
LE-RE until the phone touches the ear. While maintaining the device in the reference plane and
maintaining the phone contact with the ear, move the bottom of the box until any point on the front
side is in contact with the cheek of the phantom or until contact with the ear is lost.

Annex D.4

Definition of the “tilted” position

a) Position the device in the “cheek” position described above;

b) While maintaining the device in the reference plane described above and pivoting against the
ear, move it outward away from the mouth by an angle of 15 degrees or until contact with the ear is

lost.
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Beference plane

Figure D-6 Definition of the reference lines and points, on the phone and on the phantom and initial position

Front view

;== \ Centre line

15

Top view

Cheek position Tilt position

Figure D-7 “Cheek” and “tilt” positions of the mobile phone on the left side
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Annex E Calibration certificate
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Annex E.1 Probe Calibration certificate
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Calibration Laboratory of ey Schwaizarishar Kalitasndlma
Sehmid & Partner Serwice suisss détmlenrage
Emginesring AG Serizio svizmem dl tarsum
Towghsasstrames 43, B0 Terich, Switsetand "iﬂ,ﬁ\ Swiin Galibration Sanice
oy Uh S 4 Siarvin {ERE] Accraditation Mo SCS 108

The Swiss AccredBation Ssreice v ore of B signataries io tbe LA
Mchilstersl Agrasmont for the roognitien of calibeatien carificaies

Glossary:

TEL lissue simuiatng liguid

MORMEY .z senaitivity n fres space

Cors® sensitivicy m TEL { NORKMuy

noe dioda compression point

CF orest factar (1iduty_apele) af the RF signal

A B C madulation dependent insarizalion paramelars

Patarizatian o o rdation arcund probe axis

Fotarization & # rodation around an axis that is in the plans nomal o probe asis (6 measuromant centar),

i, i = 0 i nommal ko prabe axis

Calibration is Performed According to the Following Standards:

a} IEEE 5 1528-2003, “|EEE Recommenged Practca for Deermining the Peax Spatialk-Avaraged Spechic
Absorphion Rate (BAR) in the Human Haad from Wirsless Communications Devioas: Megsurement
Techniguea”, Decermber 2003

by IEC 822081, "Pracedura o maasune the Specific Absomptian Rabe (SAR) for Fand-hald davicas used in cloes
praximily o the eaf (reguency ranga of 300 MHz o 3 GHz|, Febrnsary 2005

Mmhndn Applled and interpretation of Paramaters:
NORMy .2 Assessed for E-Bel] polarizaton 3 = 0 f < 800 MHz in TEM-cell; f= 1800 MHz: RE?HB"!E‘[INE'I
HORMy & are anly lermediate valies, Le , e inoenainies of NORMy £ does not effec the Bk
urcartainly irgide TSL (sea balow ConuF)

& WORMT Y E = NORMy,2 * frequancy_mesaonse (see Frequency Response Chart). This lineanizstion is
nplemenied in DASY4 sofware versions later than 4.2, The uncertaingy of the requency response B inclidad
il he slated uncatainty of Goaes

»  DCPy ),z DOP are pumercal inaarzalion parameters assessed based on e dala of poear swissn with CW
sagival {rd URCeRainky requiad), [3CF does not depend an freguency nor media,

* AxyZ Brwz Cxyz YRxyE A, B, Came numeical linearizalion p lers 4 based on the dala of
ol Sweap for spacilic modulation signal. The paramedens da pol dapend on freguency nor media. VR is tha
masimum calibration ranga exprassed in RMS vollage acros fe diode

= CanwF and Boundany Effect Pavamedens: Assesssd in Sl phantom using E-iald (or Tamperature Traresfer
Standard for 5 GO0 MHz]} and ingide waveguide using analytical ald distribusions based on pawer
measemments for f = &S00 MHz The same sehups are used for assessmant af the paramesters apoied far
boundary compensalion [alpha, depth) of which typical uncerialngy values are given. These paramelens ame
usid in DASYS software fo improve probe scciscy closa 10 he boundary, The sensilivity in TSL commespands
o WORMy, 2 * CoavE whanaby the uncenainty comespends 1o that gaen for ComeF. A frequency dependent
CaavE is used in DASY version 4.4 and higher which allows extanding tha validity from £ 50 MHz to £ 100
MHz,

»  Sphencal isodropy (30 desiation fram iadrogyd: in 6 Takl of iow gradients realzed using a fat phantam
axpnsed by a patch anlenn.

= Sensor Offset The sensar offset coresponds bo the offsat of virius! messurement canter from the probe tip
(an probe xis). Mo leranoe requined.
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EX30W4 5N:3661 December M, 2009

Probe EX3DV4

SN:3661

Manufacturad: October 20, 2008
Calibrated: Decamber 30, 2005

Calibrated for DASY Systems

(Mote: pan-cormpst e wilh DASYZ sysiem!)
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EX3DW4 SN:3661 December 30, 2009

DASY - Parameters of Probe: EX3DV4 SN:3661

Basic Calibration Parameters

Sensor X | Sennor ¥ | Sanser Z fine k=2
Mo fuvinim)® D46 0.5 048 | =101%
P g 054 91.4 905

Madulation Calibration Parameters

Ll &} Communscation Syabem Nams PAR A 8 c L Unc®
a8 dEuy my {k=2}
10000 oW nodl o o® 0. eXes] RRE ) ] 11.5%
Al 0,00 o) 100 3
z 0.0 000 e ]

The reparted uneenainty of messuremant |s stated as the standard uncertainty of measurement mulliplied
by Ihe covarage factor k=2, which for a normal dislribulion correspands o a coverage probabiliy of
approximately 954,

“ Tha incassiniies: of Mo, 7,7 o not afsct tha -l uncarmsty v TEL (hee Pages 5 and @)
™

y el g eial
* noataaiy B dewraed sang ik Sedntion bom bz i e @i Espresda bor the souare ol B Ny v
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DASY - Parameters of Probe: EX3DV4 SN:3661

Calibration Paramates Determined in Head Tissuve Simulating Medla

December 30, 2005

AiNHg]  Masdhy MHE P Conductivity _CornF X ConvE Y Com £ Mgra  Gmpth e [ked)
W5 =500 100 1.515% D90 5% 8,34 934 B4 Q58 mAd £11.0%
Y = 5044100 415+5% 087 £ 5% 806 90e a6 a2 fa £ 17.0%
1750 + 51+ 100 401 + 5% 137 4 5% 818 &19 LRE .54 DEY £11.0%
1850 #5044 100 400+ 5% 140 5% a7 L TIT Q.83 056 = 11.0%
2980 & 5004100 307+ 5% 160 5% T2 T T2 0.35 0A3 #11.0%
5200 = 500+ 100 M0 5% A6 4 5% 5401 50 5. .28 175 2 1h%
5500 £ 5104100 56+ 5% 400 4 6% 438 435 4,38 a.28 L5 2 131%
G800 + 511+ 100 mIzS% BT+ 8% 426 40 428 .45 175 2 12.1%:

O T bty ol & 100 W Sy s bor DS =48 o highor ioos Bage 7. The unceriinty e the RS S of tha Corf oty of Saileddos figieny

el b et w by B b st g sy bl
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EX30V4 SN:3661 December 30, 200%

DASY - Parameters of Probe: EX3DV4 SN:3661

Calibration Parameter Determined in Body Tisswe Simulating Media

Mt Validity [MHe]"  Parmiltivity  Comtiuctivity ConwF X ComwF Y GonwF E Alpha Uine k=
B35 250 & 100 55,2 £ 55 Q87 £ 5% 24 424 434 054 073 +11.0%
=] £ 50 & 100 56.0 & 5% 105 & 5% 5497 o7 awr il x) 072 #11.0%
1750 + B0 ¢ 100 534 & 8% 1.8 & 5% TS 783 FH3 DET &L £ 11.0%
1950 504100 53.3 £ 5% 1.52 £ 8% T80 T80 T80 0ED Q&8 £ 11.0%
2450 50 & 100 52,7 + 5% 185 & 5% T34 7.34 T34 025 112 2 11.0%
300 & 5 & 100 A0 & 5% 5.30 & 5% 450 4.58 .5 L 1] 175 2 13.0%
=500 £ 80 £ 100 A6 & 5% 585 & 5% 411 411 £11 048 176 +13.9%
=500 + 50 2 100 48,2 £ 8% HAO00 £ 5% 4.2 q4.12 412 048 175 £131%

= Fem vy ol 2 108 HE vy apbas for D EY v d aad bigher jsae Fage 2 The uncararhy e BSE of S Cared! shailifly o Salsis on Wepsssy

v vk ter ha
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3G

EX3IDV4 SN:3661 December 30, 2005

Frequency Response of E-Field
(TEM-Coll:ifi110 EXX, Wavaguide: R22)

15
' [ .
144 |
13- | [
i 1
I i3 - 1
" L.‘
g _
r 10 | i o, S N
. 0@ |
0.8 1
| | ‘
0r | |
05 | | ‘ |
o5 [N . . | I |
@ 200 L 1600 o I 0
i PMHE
—— TN - —a—R |
Uncertainty of Frequency Responsa of E-feld: 2 5.3% fo=ld)
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Receiving Pattern (), 3 =0°

1= GO0 MHz, TEM fi110EXXE
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Decambar 30, 200%

f= 1000 Mz, WG R2Z

o = -

#ulal lsotropy Assessment: £ 0.5% (k=)
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EXIDV4 SN:1681 December 30, 2009

Dynamic Range f{SAR;..q4)
(Waveguide R22, { = 1800 MHz)

1E+G

1.E+00

1B+

Qoo @m o 1 AL} ]

Unzartainty of Linoarity Assossmant: * 0.6% (k=)
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December 30, 2009

Conversion Factor Assessment

= 800 Mz, WGLS RE (head)

=

\

=
Evda |

i)
=40

=

1750 MHz, WGLE R22 (hoad)

20 Eli]

o]

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.
Testing Center-GSM Laboratory

Coitlicale Mo EX3-3561_Declf

Deviation from Isotropy in HSL
Error (g, 3], 1 = 800 MHz

m.oan-pa @O0

B O-0E E-080aD

QL0 N0 Ooaass  @eEeiEn

Evvar [45]

L RikC-SiE ]
Wi 39

Unzartainty of Spherical isciropy Assessment; £ 2.8% (k=2)

Page 104l 11
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Other Probe Parameters
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December 30, 20049

Sensor Arangament Trangulas
Cannectar Anghe [*) Mot spplicable
Wachanical Surfaca Detection Mode enabied
Opfcal Surtace Dataction Mode dinalded
Probe Ceerall Langlh 337 mm|
Froba Body Diamater 10 mim
T Langth 9 mim
Tig Diameter 25 mm
Probe Tip lo Sensor X Calivration Paint 1 mim
Probe Tip o Sensor ¥ Calibration Paint 1 mm
Frobe Tip o Sensor 2 Calbbration Point 1 mm
Recomenendad Measuremant Distanca from Surface 2 mm

Caitifcals Moo EX3.301_Declf
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Annex E.2 DAE Calibration certificate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Bovghausirasss 43 B Fergs Sadmariereg

hopeediisd 0y e Faves Arrradtahion Sendice |5ACE)
Tha Fombis Acerestiston Baredcs 18 ars of Hha algnaccrss e tha 4
Widrilpiers) Agrasman for the meognizan of call rstion cartificaiss

Car beabon daw:
Thie calbrackon cerificals documenis e frecasbl by ko nalionsl siancinrds, which molkos e writs of (121
The messremanis and e uceriandes with Ey arm geen on ha 13 piges ared dee Pl of dve Seriloae.

Al cablraizi hase boen woskucled n S docsd ialsatony ol ) o e nons et 19 e (32 & 370 and bumkiiy « T,

Cabbrwian Equipmas ulid (IMETE oritosl For Lelimmon) |

Prirary Giandare aF ol Dipie |Casmiticale Mo B Coniiratinn
Harttiay Wotieate' Typa 2007 Bh OE1OETE EBSap11 (T 1037E) Sape11

Sacondary Slardan s Chancki Duabe in reusa Sotwdiled Check
Calitrikt Bie V.1 SE UMS 028 A8 9004 OF-Jun-10 (i heuis Sk 18 i Pk bty

Caltratasd by
Ao by
Thig o caiicaie sual non b rae e el b bl w0 e e Apparel of e DTy, |
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Calibration Laboratory of g paraet har Kl beiandisnat

Schmid & Pariner Berslon puliba Piloraags
Engineering &G HawlEks Brmmeeo 0 W BTS

Zeughiuierasss 11 10 Zerich, Seitrerisng Swtis Calibmton Serdce

Arosscined by the Swis Appreditsbon Sandon |SA%) Accendiation Ho . SCE 108

This Swiss doomsditation Sareics I cnas of the signaiores b the £5

Wodtilyiarsl Agrasmart for tha recagnision of csiiteslion certifcris

Gloasary

OAE data acquisition electronics

Connector angle  information used in DASY system 1o align probe sensor X to the robot

coordinsts systam.

Methods Applied and Interpretation of Paramgters
# DO Vollage Measurement: Caliration Factor agsessed for use in DASY system by
comparison with a calibrated instrument raceable to national standands. The figure gheen
corresponds bo the full scale range of the woltmater in the respective rEnge,

» Connecior angle: The angle of the connector is assessed measuring the angle mechanically
by a tocl inssrted. Uncertainty is not reguinad

# Tha following parameters as documented in the Appendix contaln technical information as a
result from the performance test and reguire no uncastainty.

«  DC Volfage Measureman! Linganly: Verfication of the Linearty at +10% and -10% of tha
nominal calibration voltage. Influence of affsed voltage is included in this measurament.

« Common mode sansithaly: Influence of & positive or negathve comman mode vallage o5
the differantial measursment.

« Channel ssparation: Influence of 2 vollege on the neighbar channals nat sulsect 1o an
input wolage.

= A0 Converter Values with nputs shorted: Values on the temal AD cormeerber
camesponding o Zem inpul vollage

+ Input Offset Measurament: Output voltage and statistical resulls over a large numbear of
zero woiage MeEsUramsEnis

# Inpul Offsel Corent: Typical value for information; Maxdmum channal input offset
cumend, not considerng the inpul resislance.

s npuf resistance; Typicad value for information: DAE input resistance at the connecior,
during inbemal aulo-Ferding and during meagsuremeanl

« [ ow Battery Alsrm Violtage: Typical value for information. Below this vollage, a ballery
alarm signal s ganaraled,
Power consumption: Typhcal value for information. Supply cuments in vardous operating

e,
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DC Voltage Measurement
AT - Corvearter Resakufion nameal
High Rangs: L3B=  BAsV.  flmnge=  -100.5300 m¥
Low Range: 188 = I flmnga = ... ~3mV
DWSY measurRmant paramates: Auto Zer Time: 3 soc; Moasuring tme: 3 sec
Calibraticn Factors X ¥ Z
High Ranga 403203 £ 001% (e=2) | S02.TEE £0.1% (k=2} | 405245 + 01% (W=2}
Loy Rarge JBTEIA £ 075 (W=2) | ABAI61 0. 7% (k=31 | 29050 + 0.7 fe=d)
Connector Angle
| Conmestor Anghs to e used in DASY system IMAKe 310
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SGS

Appendix
1. DC Voltage Linearity i
Migh Rangs Rsading (W) Dl mca ) Errar %)
Channel X = Input 1090900 268 000
Chanmal X+ Imput "~ togau.7s a8 6e0
Channal X - Input 18687 B8 225 am
ChannelY  + Input 200011.2 109 .00
Crannal Y * Input 1ARRE 38 012 400
Channel ¥ -Mapit 20001 50 .80 001
‘ChamnalZ  +Input 200008 2 .15 0.0
Channal 2  +Irput 10093 95 0.55 0.00
chnndl_ - Pt -1 QR 5 185 L0010
Low Range Reading [3V) | Differancs (uv) Errar (%)
Channel X+ Input 2000.4 0.8 .02 |
Channal X+ Iput 188,83 .17 038
Chamnal X - Input 200,34 054 07
Channal¥  +imput 19998 050 am
Channal ¥ # jnput 108,57 =1.63 0. 06
Channel ¥ -Wngid —200.9 .18 080
Chunmal Z * Inpist 20008 {48 0.0z
Chanmnsl & Input 1688.51 -1,.58 | 41ra
ChannelI  -lnpan 0133 4.33 : aET
2. Common mode sensitlvity
DASY measuremen pammatens: Aule Zero Timae: 3 e Magsuring lirg: 3 sec
. Caomman ireda High Ranga Low Rangs
i Inipua Vinge [mi) duearage Reeading {iv) Avarags Reading |l
Ehannal X 200 -14.58 =181
- 200 10.00 1710
Channal ¥ 200 5.74 S |
. 200 77 Er-N
[ Charnel Z 200 A1ET 1148
- 200 BBl e84
3, Channel saparation
DWEY measuwRmnt peramatrs: Aulo Zom Time: 3 sec; Measuring bme: 3 sec
gt Viaaige (V] | Chaneel X (W) | Chamnal ¥ (i¥) | Chanmed Z (u¥)
Chamnal X 200 428 034
Channal ¥ 200 223 - 4.56
Channel Z 200 147 .78 .
Caitifiata M DASS-DA0 Dekdl Page 4 of &
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CHAE™ miasurament : Aulo feno Time: J sec; Massunng bme: 3 sec
|
High: Rangs (LEB} Low Ranga [LES) I
'
Channel ¥ 16974 15E |
Channsd ¥ 15373 15T _;
Chanmd T 16700 1B |
5. Input Offset Measurement
DASY messursmant parameiers: Aulo Zem Time: 3 sec; Messuring ima; 3 sec
gt 10 -
Average (V] | min. Offset (V) | mad. Ofsst [=V) Hw
Channel X 0.39 .38 241 0sr
Channal ¥ .83 4,81 OEY a5
Channal £ 115 284 024 [T
6. Input Offset Current
Meimiesd Inpul greulry offssl cement on all channals: <2514
7. Input Resistance [Typical values for infmation)
Farcing (RO Maanuring (MOhm)
Chsnms X 200 il
Chanrsl ¥ 200 k]
Chanmael I 200 ?I:I:I
8. Low Battery Alarrm Voltage (Typical valuss for information)
Typical values Alarm Lawal (WVDC)
Supply (+ Yoc) +TH
Supply |- Vel -T.8
o, :ﬂlil'll' Enmumm [Typical walkses for inlomation)
Switchad off (mA} l Stand by (ma) | Transmitting (mi)
lumlri* ¥ec) =001 wfi T
Supply |- Yoo =007 = 8
Carticain Mo DAE4-S0_0sHD Paga 5 ol 5
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Annex E.3 Dipole Calibration certification

D2450V2

Report No.: GSM10462185S01
Issue Date: 12-22, 2010

Calibration Laboratory of

Schmid & Partne

r

Engineering AG
Teughausdlrisde 43, 804 Zurich, Switerdand

Accredind by the Swiss Acorediation Sanico {SA5)
The Swiss Accrediation Service i3 ona of the signeiories o the EA
Wutilatersl Agreement fer the moognition of oolibration certificeten

Py,

Lo

K

c Bervicn sulees o #talormago
Servizia swizaere di tarsiurs
S Swins Calibration Sarsics

5 ‘Botvmeizer isoher Kallbriendicns

P— m Cormnieate Ho: D2450V2-T35_Jun10
CALIBRATION CERTIFICATE

Cxpnc! D245002 - SM: T35

Call tenion procedurs|s) O CAL-05.v7

Calioretion procedurs for dipole vakidation kits

This caitrabon cerficals stall not be reproduced sasopt in il withit weitan agg

irl thhia |

Cabbration dahs: June 17, 2010

This 1 e hy 10 neritenal abardanc, whick el s 00 physical unis ol Massorements (ST
Tha and Fa with il profabilly am ghvan on e olloeing pages and ane par al tho cerdflcaln
Al coforations hirse besn conducied in the closed faciity: i {2 & FFC and humidity < M
Caitration Fgupran usat [MATE o Bz o calibeomon)

Primary Ssandards e el e (Ger Figale Mo Sucrubdinl Calineat
Porwai Ml EPLA4 &34 SBIT4BOT0S QE-001-0G (Mo, 21T-01085 Cet-80

Power sanso M9 B4814 FS3T23ETES -0ct05 (ho. 21701088 O

Rulerence 20 0 Atemakor S 508 (2050 M-bar-10 (Ko 217-01158) W11

Type-M mismarich combngon SH; 04T 2 ORTET S0 Mar-10 (ko 21700162 War-11

Firlersncn Prebe ESI00V BN 20 20-Apr-10 (Mo, ES3:3206_aprity Apr-i1

DaEs Sh: &l S 10 Mo, DAELEH _Jun il Jun-11
| Beordary Eandands 1:7] Check D [in hous) Setudobid Chack
Proswnr s fese HIP 84814 MYA1EGEI1T 18-00t02 [ hiousa chagk Oicl-09) In haase chasck: Oet-11
RAF genarator AES SMT.0E 100205 A-Aug-88 fn houss check DHE) |7 s chach: Oed-11
Heraoik Aralpzer HE BTE3E LFE3TIS06B5 54200 10001 [ houms chack Ocl-08) In hgums chick: Oet-100

Mams Fumclion 4 4]
Catorated by Cashe Laubdar Laboriony Tacheizian
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Calibration Labaratory of o et nebar Kabbierdwnst
Schimid & Parner g!% g Service sulsse Jéalonnag:
Engineering AG Berwisie avizeere di Wrses
Zwliltur:'gi. BO04 Zurich, Switzeriand *’-ﬁ S wise Galibration Service
Bcoradind by the Swiss Accredinlion Serece (SA5) Accreditation et SC5 108

Tha Swiss Accreditation Sarvice i ans of ihe signatones 1 the EA
PauRtilabaral Agremant o the resogeiticn of gaibeation cerilicates

Glossary:

TSL fissue simulating liquid

ComF gensiivity in TSL S NOBM =,v.2
MIA ned applicable or not measuned

Calibration is Performed According to the Following Standards:

&) |EEE Std 1628-2003, “IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specilic Absorplion Rate (SAR) in the Human Head from Wirslass
Carmrmunications Devices: Measuramen? Technigues”, December 2003
IEC 62209-1, "Procedure to maasurs the Specific Absarption Rate (SAR) for hand-held
divices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005
¢} Federal Communications Commission Office of Engnesring & Technology (FCC QET),

“Evaluating Compliance with FOC Guidelines for Human Exposure to Radiefrequency

Eleclromagnetic Fields; Acditional Information for Evaluating Compliance of Mobile and

Portable Devices with FGC Limits for Human Exposure 1o Radiofrequency Emissions”,

Supplemant C (Edition 01-01) to Bulletin 65

o

—r

Additional Documentation:
d) DASYAS System Handbook

Methods Applied and Interpretation of Parameters:
+  Measurament Conditions: Further datails are avallable from the Validation Report at the end
of the cerificate, All figures stated in the certificata ars valid at the requancy indicated.

s Antenng Parameters with TSL: The dipode is mounted with the spacer 10 position its feed
paint exacily balow the center marking of the flat phantom section, with the ams arientad
parallsl to the body axis.

+ Fead Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filed phantorn. The impadance staled & transformed from the
maasuramant al the SMA conmector to the feed point. The Relum Loss ansures kw
reflected power. No uncertainty requirad.

+ Elacincal Delay; One-way delay batwean the SMA connecter and the antenna fesd point,
Mo uncerainty required

+  SAR measured! SAR measurad at the stated antenna inpul power.

«  SAR mormalized: SAR as measured, nomalized 1o aninput power of 1 W at the anfenna
connector,

«  SAR for novminal TSL parameters; The measured TSL paramebers are used lo calculate the
nominal SAR rasulf.

Corificate Mo: D2450¥2-TI6_Junil Page 2ot &
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Measurement Conditions
DASY sysiem configuration. as far as nof ghven on page 1.
DASY Version DASYS Va2
Extrapclation Afvareed Extmpalation
Phantom Maodular Flal Praniom ¥4.9
Distance Dipale Center - TSL A0 mem with Spacer
Zoom Scan Resclution o, dy, oz = & mm
Frequency 2450 MHz = 1 MHz
Head TSL paramelers
The lollewing parameless and calculations were applied.
Temperature Permitlivity Canductivity
Hominal Head TSL parametors 220G L E] 1.80 mhodm
Maasured Head T5L paramaters (20 £ 02} %0 9 +8% 1.76 mihate = 6 %%
Hesd TEL temperature during best (220 £02)°0 o
SAR result with Head TSL
SAR avernged aver 1 cm” (1 g) of Head T5L Candition
SAR measuned 250 MW input power 150 M g
SAR normalized nermaized to 1W S0 mW g
AR Tor nomingl Head TSL parametes nommalized io 1W 52.2 mW i £ 17.0 % (keZ)
SAR averaged over 10 em® {10 g) of Head TSL candtion
SAR measurad 250 MW inpul power BAD MW g
SAR nermalized normatized fo 1W A g
S4R for romingd Head TSL pararmstes rienmaized 1o 1W 24,4 MW g & 165 % (k=2)
Garilicate Moo DI4S0VE-TES_Jun1ld Page dedd
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Body TSL parameters
The following paramaters and calculations wers appd ed.

Temperaiure Parmitiivity Conductivity
Mominal Body TSL § 3 2o £27 1,85 mhaim
Mossured Body TSL parameters 220 + 0.3 *C 52T +6% 1.98 mhoim + 6 %
Body TSL temparature during test (22,004 0] "G -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condifian
FAR maasured 250 i inpall powar 134me g
S&A ramalized normalized to 1W 536 Fyg
SARA for nominal Bady TSL paramatars narmalized o 1W 53,5 W/ g = 17.0 % {k=2)
SAR sveraged over 10 em® (10 g) of Body TSL condlion
S48 measumd 250 miW inpul poer BB W A
SAR momalized reammalized o 1W 2S5 mW g
SAR for nominal Body TSL paramatars rammalized 1o 16 281 mW [ g = 16.5 S0 (k=2)
Cartificate Moo D2480W2-T36_luniD Papgedalg
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. 31 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 Elﬂ’;ﬂ: 200233 t (86-21)61402666*2736 f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10462185S01
Issue Date: 12-22, 2010
Page 75 of 79

Appendix

Antenna Parameters with Head TSL
Irpedanss, lametacmed lo fesd point SEE 3440
Ratum Loss - 261 dB

Antenna Paramelers with Body TSL

Impedance, transformed to feed point SHER+3ATH
Feturm Loss - 205 9B

General Antenna Parameters and Design

| Erectical Detay ore drection) | 1154 s |

Afier long teem usa with 100W radiated power, only a slight warming af the dipsle near the feadpoint can b messiunad,

Thaz dipode is made of slandand semirigid ceaxial cable. The cantes conductor of te Teading ira is directly conneched to the
sooand arn of e dipobe, The armenna is iheedons shon-creuited 1or DC-signals,

Mo excassive foree must be appled o tha dpale arms, bacausa they might bend or the soldénsd corneclisnrs near the
laadpoint may ba damaged.

Additional EUT Data

[ Manutacsred by SPEAG
Manulaciuned on May 07, 2003
Cervlficate MNo: DZ450V2-735_Juni0 Fage 5 of 9
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DASYS Validation Report for Head TSL

DraveTime: V6062000 10 5465:25
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450% 2; Serial: D2450V1 - SN T35

Communication System: CW; Frequency: 2450 MHz; Duty Cyele: 1:1

Medium: HSL ULL BB

Medivm parameters used: = 2450 MHz; o = 1LTH mhoim; &= 3.9 p = 1000 kg-'m"
Phantom section: Flad Section

Sleasurement Standard: DASY S (IEEENECTAMSTCHS, |4 HElT)

ASYS Conlyguration:
* Probe: ESIDVD - SMENM: ConvF 44,53, 4.53, £.53) Calibemed: 042000
»  Sepsor-Surface: 3w (Mechanical Susfece Deteccion)
¢ Elecoronles: [MAES SnfdH; Celibeateds 1006 2000
*  Phenecan: Fla Phantom 54 (ronae Type: QEEHEIPSIROA; Sanale 100
® Muessupessinl BW0 DASYSZ, VL2 Buikd 0, Vemios 52,20 (162}

*  Posiprocessng 3% SEMCAD X, Y E4L2 Build 2, Yersion 1423 {1685}

Head/d=10mm, Pin=250 mW, disi=3.0mm (ES-ProbeZoom Scan (TxTx7) (TxTxTWCube 0
Measuremant grid: dx=5mm, dy=3mm, de=5mm

Reference Value = 1003 Vin: Power Deift = 0046 dB

Peak SAR (extrapolated) = 26.6 Wikg

SARL gho= 13 mW/ie: SART0 g) = 6.1 mWiyg

Maximum valwe of SAR {measured} = 16.5 mW/g

DB = I hmWig

Certificale MNo: D2450V2-735_Junio Fage & ot g
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Impadance Measurement Plot for Head TSL
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DASYS Validation Report for Body

DratedTirme: 17062000 1 1:28:23
Tear Laboratory: SPEAG, Zurich, Switzerland
DUT: Thpole 2450 MHz; Type: 2450V 2; Serial; D250V - SN:T35

Comminicarion Sysberm: CW: Frequency: 2450 MHz Duty Cyele: 1:1

Medium: MEL ULl BB

Medenm pasameters used: [= 2450 MHz; o = 1.9 mhofm; g= 327, p = 1000 kgm'
Phaniom section: Flob Section

Measurement Standard: DASYS (IEEE/TECTAMNST CAZ, 1920017y

DASYS Conlygpuration:
¥ Probe: ESSDVS - SHNI204; Connf(4.51, 4.51,4 %1k Calibraied: 30104.2004
®  SepeornSuiaoe: Jmm (Meckonioal Surface Detect o)
& Elecormenics: DAES Srlll; Califrmeds 100S 20003
& Phenss: Fla Pramiom S0 {back’; Type QIHHKIFI AN, Serial 1002
# Meopsmgertenl SW DASYSTE V2,2 Build 0, Yirsioan 52,2 4H 1631
*  Posiprocessing SW: SEMCAD X, ¥ 14.2 Build 2, Verson 14.0.2 (16351
Body/d=10mm, Pin250 mW, dist=3.0mm (ES-ProbeyZoom Scan (TxTa7) (TaTxTWCube O
MMeasircmsnt Eri;‘l' da=5mm, dy=5mm, de=5%rman
Reference Walue = 94.8 Vim; Power Drifi = 0.073 4B
Peak SAR {extrupoloted} = 27.7 Wiy

SARL gh = 134 mWig SARID ) = 6.28 mW/g
Maximum value of SAR {mepsured) = 16.7 mWig

a4

-1l

i

hdB = 16 Tm¥y
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Impedance Measurement Plot for Body TSL
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